
ii. 808 ABSTRACTS OF CHEMICAL PAPERS. 

Inorganic Chemistry. 

Displacement of Acids by Hydrogen Peroxide. V. 
JOACH~M SPERBER (Chum. Zentr., 1914, i, 2139 ; from Schwetz. Apoth.- 
.hit. ,  1914, 52, 245-248. Compare t h i s  vol . ,  i i ,  557).-The action 
of hydrogen peroxide on halogen acids has been further studied. 
The affinity of the halogen hydrides for hydrogen peroxide varies as 
the affinity of the halogen for oxygen, hydrogen iodide being easily 
decomposed. 'The reaction depends on the order in which the 
substances are brought together. When hydrogen iodide is added 
to hydrogen peroxide, the reaction is so violent that the solid iodine 
which is first liberated volatllises. leaving a colourless liquid, but 
when hydrogen peroxide is added to an excess of the acid, although 
the reaction is vigorous, %he iodine does not disappear. Exactly the 
reverse is the case with the other acids. The reaction is more 
energetic when hydrogen peroxide is added to  the acid. The haloid 
salts behave in the same way, from which it appears that  hydrogen 
peroxide' first liberates the free acid and then decomposes it. This 
view is supported by the fact that  ammonium peroxide (D'Ans and 
Wedig, A., 1913, ii, 1051) precipitates the peroxides from solutions 
of the alkaline earth haloids. J. C. W. 

The System Ammonia-Water, A. SM~TS and S. POSTMA 
(Proc. K.  Akccd. Wetmsch. Amsterdam, 1914, 17, 182--194).-Further 
cooling-curve observations have enabled the authors t o  give a more 
complete description of t;he freezing-point diagram. The two com- 
pounds 2NH,,H,O and N€€,,H,O melt at' -78'9O and 79*0° respec- 
tively. The eutectic point a t  which ammonia and 2NH,,H,O coexist 
as solid phases lies a t  81.4 mols. % of ammonia and -92.5O. The 
point atl which 2NH,,H20 and NH,,H,O co-exist lies a t  58.5% 
ammonia and - 86*0°, and that corresponding with the co-existence 
of NH,,H,O and ice at  34.7% of ammonia and -100.3O. Except in 
the interval f o r  mixtures containing 30-40 mols. % of ammonia, the 
authors' data agree satisfactoriIy with those of Rupert (A., 1909, ii, 
726; 1910, ii, 605). 
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INORGANIC CHEMISTRY. ii. 809 

The vapour pressures of binary mixtures of varying composition 
have also been determined over a considerable interval of tempera- 
ture, but the curves constructed on the basis of these data afford no 
evidence of the formation oT definite compounds. H. M. D. 

Action of t h e  Silent Electiic Discharge on Mixtures of 
Hydrogen and Nitrugen. M .  LE BLANC (C'hem. &nu.., 1914, i i ,  

38--63).-Earlier experiments (Le Blanc and Davies, A., 1908, ii, 
653; Davies, A,, 1909, ii, 30) indicated that  the formation of 
ammonia by the silect electric discharge does not obey the law of 
mass action. This might have been due to alterations in the. elec- 
trical conditions, caused by changes in the composition of the 
gaseous mixture. It is now found, however, that, even when the 
gases are largely diluted with a helium-neon mixture, the quanti- 
tative results are the same. The old experiments have been repeated 
with better apparatus, and the phenomena are found to be very 
complicated. The amount, of ammonia formed depends on the 
dimensions of the apparatus, and the density and oscillation 
frequency of the current. 

Volatilisation of' Arsenious Acid from Aqueous Solutions 
Containing Hydrochloric Acid. BERT RAM JAMES S m w  and 
JAMES T. PHILPOT ( J .  SOC. Chent. h d . ,  1914. 33, 9011--$N~2).- 
Volumes of 200 C.C. of hydrochloric acid solution of various concen- 
trations, both above and below that of the constant boiling mixture, 
and containing various quantities of arsenious acid, have been sub- 
mitted to fractional distillation, The distillates have been analysed 
with the object of ascertaining to what extent and under what con- 
ditions the arsenic volatilisea with the acid. It is shown that when 
the solutions are distilled, those which contain the greatest concen- 
tration of hydrochloric acid give off the arsenic most rapidly. When 
the hydrochloric acid is present to  the extent of about 190 grams 
per litre or more, the concentration of arsenic in the solution 
remaining undistilled rapidly falls as the solution is fractionated. 
With solutions containing less than 180 grams of hydrochloric acid 
per litre, the concentration of arsenic in the solution remaining 
undistilled rises, although some of the arsenic passes over, the ratio 
between acid and arsenic remaining practically constant until the 
solution contains about 185 grams of hydrochloric acid per litre. 
This point corresponds a'pproximately with a hydrate of the formula 
HC1,10H,O. When the acid becomes more concentrated the propor- 
tion oE arsenic volatilised increases rapidly. 

117 ; tr011i Bw. K .  Slidis. Get?. W~SS., M&..-ph,p, Kl. ,  19 I4 .  66, 

J. c'. W. 

J. F. S. 

The Reduction of Arsenic Acid to  Arsenious Acid by 
means of Thiosulphuric Acid. ROBERT M. CHAPIN (Chem Efwfv., 
1914, i, 2032-2033 ; from J. Agric. Rw., 1914, 1, 515--517).- 
Arsenic acid is completely and quickly reduced t o  arsenious acid in 
the cold by a mixture of sodium thiosulphate and a mineral acid. 
The speed of the reaction depends t o  a great extent on the concen- 
tration of the hydrogen ions, and the course of the reduction is 
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influenced by tlie amounts of the reagents and by the order in 
wliicli they are mixed. Tlzs reaction is therefore complex, and 
appears t o  correspond with the reduction of a dichromate by thio- 
snlplinric acid (compare Stiasny and Das, A., 1912, ii, 945). 

J. C. W. 

Isotherm of the Solubility of Lithium Chloride at 2 5 O  in 
Mixtures of Water and Ethyl Alcohol. S. PIRA DE RUBIES 
(Anal. Pi#. Quim., 1914, 12, 343--349).-The solubility of l i thinm 
chloride i n  cqueous alcohol decreases regularly in solvents contain- 
ing up to 70% by weight of alcohol; the solubility curve is recti- 
linear, the coefficient being 0.6939 per gram of alcohol. The salt 
during this stage exists as LiCl,H,O. Tlie anhydrous salt is de- 

Silicate Chemistry. I1 and 111. Lithium Aluminium 
Silicates the Composition of which Corresponds with that 
of the Minerals Eucryptite and Spodumene. F. 14. JAEGER 
and ANT. S l h r X K  (f'roc. I[. A k d  Vetensch. Air,slerdtrm, 1$!14, 17, 
239-251, 251- 270. c f o n i ~ ~ i ~  this vol., i i ,  3 6 3 ) .  --I] .  A litliiuiii 
:iliiininium silicate of t lie voitiposition Li AlSiO, has been preparetl 
from a mixture of lithium carboilate, alumina, aiid silica by 1iea.t- 
ing in a closed crucible a t  1500O. \Vhen the fusion is slowly 
cooled, small, irregularly shaped crystals are obtained, for which 
measurements of the mean refractive index aiid the density gave 
7/,=1.531 and Dx2.362 a t  25O. These data indicate tha t  the 
artificial silicate is not identical with the mineral eucryptite, and 
tlie syntlietic product has been named p"ezicZo-eIccl.yptite. If the 
fusion is rapidly cooled by quenching, a pseudo-eucryptite glass is 
obtained, for which n,=1.541. This glass is metastable with re- 
gard to  the birefringent crystalline modification, and is rapidly 
converted into this on heating a t  9 0 0 O .  The melting point of 
pseudo-eucryptite is given as 1388O 

The compound LiAI(SiO,), was prepared by fusion of a, mixture 
of the same substances containing a larger proportion of silica. 
The purest product obtained was found t o  melt a t  1400°, and gave 
11 =1*521 and D=2*411 a t  25O. Since the physical properties 
drffer appreciably from those of the mineral spodumenes, the 
synthetic product has been named P - s p d / r  111 e / lc .  

111. For the  purpose of comparing the properties of the 
synthetic 0-spodumene with the mineral varieties, the  authors have 
determined the melting points and densities of a number of 
kunzites a r d  spodumenes. The data indicate that, in general, the 
melting points of the natural kunzites are considerably higher than 
the values obtained for the synthetic products. It would seem 
tha t  the  melting points of the minerals decrease as the  densities 
increase. 

Micrographic examination of the  products which are obtained 
when the  mineral varieties of lithium aluminium silicate are fused 
and allowed t o  cool slowly afford evidence that P-spodumene is 
thereby formed. These observations lead to  the  conclusion tha t  

posited from solutions in  pure alcohol. G. D. I,. 
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tlre natural kunzites, liiddeiiites, and spodumenes are metastable 
varieties (a-spodnmenes) of the compound, and that  P-spoduinene 
is the stable form a t  all temperatures below 1400O. The natural 
spodumenes cannot therefore be produced f roin dry magmas, and 
i t  is probable that  their formation is clue t o  so-called $‘hydro- 
t her ma1 ” synthesis. 

A lithium aluminate of the c.oinposit.ion LiA10, was prepared 
by fusion of a mixture of lithiuni carbonate and alumina a t  900°, 
and then at  1200O. I t  fornis microscopic hexagonal or  octagonal 
plates which show pronounced double refraction. The indices were 
found t o  be t?,=1*604 and /1’,,=1*615; I>2ij‘1 2.554. The inelt- 
iiig point could not lie determinecl, but. it  is higher than 1625O. 

H. M. D. 

Caesium Alum and Its Properties. EDWARD HART and 
HENRY B. HUSELTON (J .  Arne?.. Cheni. Soc., 1914, 36, 2082-2084).- 
The solubilities of caesium alum, expressed as the number of granis 
of the anhydrous saltl, AlCs(SO,),, per 100 grams of water, have 
been determinecl as folIows : a t  ’i0, 0.26; a t  19O, 0.42 ; a t  2 2 O ,  0.43 ; 
a t  2 4 O ,  0.47; a t  29*5@, 0.57; a t  31*5O, 0.60; a t  40°, 0.86; a t  41°, 
0.88; a t  4 7 O ,  1.17; at  49’25O, 1.39; a t  50°, 1.42; a t  56O, 1-86; 
at  60°, 2.06; a t  6G0, 2-85; a t  6B0, 3.13; at  SOo, 5.78. Two det8er 
iniliatioils of the specific gravity of the hydrated alum gave n 
mean value 1.945. The crystals melt in their water of crystallisa- 
tioii a t  117O. These values are compared with those recorded by 
other observers. E. G. 

Influence of Certain Hgdroxylic Compounds on the Solu- 
bility of Mercuric Chloride in Water. E. MOLES and M. 
MARQUINA (Anal .  Pis. Quirn., 191 4, 12, 383--393).-Glycerol and 
sucrose increase the solubility of mercuric chloride in water, 
whereas tartaric and citric acids decrease it.  The solubility in 
glycerol is 1 in 1-25 a t  25°k0*02. 

C. JAMES and D. W. BISSEL (J. Amer. Chem. Soc., 1914, 
36, 2060-2066).-Urbain ( A ,  1909, ii. 671) hns stated that terbium 
is homogeneous, whereas Welsbach (C’henz. Zeit., 1911, 35, 658) 
has expressed the opinion that  it consists of three different 
elements. The present paper gives an account of a further study 
of this question. 

The material employed consisted of gadolinium oxide containing 
terbium oxide, together with dysprosium and holmium oxides and 
traces of yttrium and erbium. It was converted into the bromates, 
which were submitted t o  a long and careful fractionation. The 
results indicate that  terbium is a single homogeneous element. 
The bromate process effects a comparatively rapid separation of 
terbium from gadolinium ; neodymium. if present, comes betweeu 
these metals. E. G. 

G. D. L. 

Terbium. 

The Acidic a,nd Colloidal Characteristic8 of Aluminium 
Hydroxide. R. E. SLADE and W. G. POLACK (.Trccns. Faradny Xoc., 
1914, 10, 150--154).--Mahin, Ingraham and Stewart (A,, 1913, ii, 
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139) stated tha t  a solution of sodium aluminate is really a colloidal 
solution of the hydroxide in the alkali. It is now shown tha t  the  
conclusions which these authors drew from their experiments, in  
support of the  above view, were unjustified. Conductivity 
measurements of such solutions are against the assumption of 
colloidal particles, and, when hydrolysis takes place, crystalline 
aluminium hydroxide is deposited. The ultramicroscope affords no 
conclusive evidence either way. 5. C. W. 

SIR ROBERT 
HAI)FIb,LD (Fra?i.v. b'urudu?/ s'oc., 19 14,  10, I--43).-A lecture 
delivered t o  the  Faraday Society on June  l l t h ,  1914. C. H. D. 

&?rim., 1914, 12, 142-154. Corn1:m-e A., 1912, ii, L 60). -Analyses 
of recently prepared chroinyl chloride give values very close to 
the  theoretical, and lead t o  the supposition that t.lie earlier workers 
probably did not examine the pure compound. No change was 
observed after _two months, bu t  aft'er nineteen months a dark- 
coloured solid was deposited, which is possibly a polymeride. 

The heat of solution was found to  be 17-86 cal. (Bertlielot, 16.7). 
The molecular weight , determined cryoscopically in carbon tetra- 

chloride, tin tetrabromide, and antimony pentachloride, points to 
the formation of molecular complexes in conformity with the 
tendency to polymerisation noted above. 

Ino, garlic Solvents. I. Antimony Penlachloride. E. 
MOLES ( A ) # ( / , / .  Pis. Quim.. 19 14, 12, 31 4--3.t3).--P1ire antimony 
pentachloride is lemon-yellow in colour, acquiring an  orange t in t  
by the  presence of chlorine. It has m. p. 3.W,  cryoscopic constant, 
18.5, heat of fusion 3-17 cal., and D," 2'3356. 

The action of antimony pentachloride on potassium iodide prob- 
ably leads t o  the formation of iodine monochloride. Sulphur, 
selenium, and tellurium yield the crystalline double compounds of 
their tetrachlorides with antimony pentachloride. 

Dilute Solutions of Aluniinium in Gold. c'. T. HEYCOCK and 
F. H. NEVILLE ( P h d .  7'mns.. 1914, [ A ] ,  214, 267-276L-The 
equilibrium relations exhibited by aluminium and gold have been 
investigated by experiments on mixtures containing up to 5% by 
weight of aluminium. The actual observations consisted in the 
tracing of cooling curves and in the  microscopic examination of 
ingots which had been annealed at definite temperatures and 
chilled by immersion in water. 

Tile concentration-temperature diagram indicates the existence 
of two series of solid solutions ( a  and P ) ,  and of a compound of 
the composition Al,Au,. This compound is found in all the 
alloys containing from 18 to 28 atoms % of aluminium. Recales- 
ceiice phenomena associated with the cooling curves of alloys con- 
taining from 10 to 27 atoms % of aluminium point also t o  the 
formation of a compound, AlAu,. The relations between the  solid 
phases are discussed with reference to  an  extensive series of micro- 
photographs. H. M. D. 

Advances in the Metallurgy of Iron and Steel. 

Chrornyl Chloride. 11. E. MOLES and L. G ~ M E Z  (Anal. 

G. D. L. 

G. D. L. 
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